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ABSTRACT

THE DEPENDENCY OF THE UNITED STATES ON FOREIGN MARKETS
FOP STRATEGIC RAW. NATERIALS AND ITS EFFECT ON NATION' L
STR TEGY. By Lieutenant Colonel Robert N. Dudley. USA.
51 Dges.

This monograh ex .mines the depenreny: ot the
United State; on toreign markets for strategic ravw
mater ial and row that affects nat ional strate.".

The paper initially examines what the class: -.
theorist; say .bout s country;" requirements to pr:'..i-e
needed material s to ts army i n order to orosecute a war
and th-en looks at two historical ex.amples o! what
hapoens to a ':ountry th.at goes to war wi thout access to
r equired ra. materials. It then exam ines spec: ti,

strategc, raw materials needed by the United States, tre
sources of these materials, and the pol itical al ignment
of these countries.

The monograpr concludes with a discuss ion cV tre
national str ategy the country must develoc to ensure a
*ontnuous suO 1:, of reired strategic row ateri al .

are a aiole durirg a national emergc .
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PART I

I NTROD UCT I ON

Since its. foundation, the Uni ted States has been

seen as a country with unl imi ted resources. For. years.

i t was the supp1 i er of raw mater i al s to countr i es

throughou t the wor d, p1 us was abl e to supp 11 i ts o.A',n

industries wi th the vast majori t:," of the raw materi al s

they needed. Most earl commen tators fe 1 t that the

Uni ted States woul d ne,ver run out o+ reou i red resources,

As Al fred Mahan stated in his book! The Influence of Sea

Power u p on Hi st or.' 1660-1783,

"The internal resources are boundless as comoared
vi i th present needs; we car 1 i e oiff oursel ve
indefinitely in 'our little corner'." (12:42)

For :-/ears, thi s proved to be the case. The Uni ted

States rel ied very 1 i ttle on impor te,= raw mater ials.

even during' wars. Although the country did not maintair

a 1.ar.cie m i1itar:', complex prior tc I i t was. able to

mob i 1 ze i ts i ndustr i a1 comp1ex, anex .,.ti th the nat i on

vast resources.. to expand its mi I i tar'Y po,,ier iAji tr, very

fe. worr i es.

Sub .equer t to the Second .or 1 War, howe,.er-, the

instruments :,f + wa r h a ve become i ncr eas i n,1 :v more

soph i s t i c ated. They. nco' requ i re a m-r i Rd cf r .w

| m 1



material.s that cannot be obta ined sol ely in the United

States. These minerals are expensive and are in great

demand tworldw..vid-e. A; Mi cha I Tanzer stated.,

'For many generations fuels and non-fuel m,. .
have been a key factor in indus trial i zat ion .war, and
the international distribution ot economic and
mi 1 i tary:.- power I n the 30 years since the end of
14WII , hotwkever , their sioni + i c.nce has taken a quantum
1 cap as the i r use and cost h.ave grown more rap i dl y
than the w.I. 1orld econom y." ( 19: 15)

Because many. of these mi neral s we r e found i n l e.S

developed countries, there w.as competition immediately

after 144 I I to monopol i ze them. The or i ze a-s the

low- os t , h i h-prof i t mineral s of the underdeve 1 oped

countries. Unfortunately, these countries had ne i ther

the ec:onomi es nor the mi 1 i tar,/ power to stave off the

tore i gn predators. i nc e the 1 '73 OPEC up h e a val 

ho,iever . many of the other Third or 1d coun tr ie .s ha,ve

tried to oroan i ze so the: cou 1 d fol low.. OPEC -s=  leAd ana

r A i Se pr i ces and 7a in oreater control of their cl n

naturalk. resources . -152.-2, ,  Unf,ortunate '.I tht? Un i ted

St At e. h As become dependen t on t or e i ,n sup -i er-s tor

m A r o , the strateo i c r.' mater i al s n et:, v: tor

n at ional defense. This d e o e nd e n c oup 1 en k..,A tr

ccmpet t i t ion throughout the ,jor. l d for these 1 i mi ted

r e sou r c e s p 1 ac e =S t h e Un i tedSt s i n a t e = r. P r cari U

os I t I on. The quest i ,n that a r i .=.e - i s, .. hat effec t does

th is dePendenc ha ...e on the Un i ted St-ate-.- ..t.nat mu-st



the nat on do to ensure i t is not subject to resource

bi ackmai I i n the event of a war*? The answer-s I i e in

Uni ted States national strategy.

Safeguarding the Un i ted States and i ts all ies

through deterrence, defendi ng if deterrence .s.i 1s , ano

ensur i n; Un i ted States access to cr i t i cal resources,

markets, ocean s and space are three of our national

security ob.iective-s. National strategy must be designed

to meet and deal effectivel/ wi th chal 1 ene- to these

objectives. W i th our increasing deoendency or foreign

markets tor cri t i cal raw mater ial s, a threat to tne

supply of these materials could weaken our military. an,

jeopardize our ab i ity to deter or prosecute a war.

This paper wi l1 examine the impact this dependency

has on national strategy and how i t must be structured

tci guarantee our nat i ona secur i ty. , In i t t al 1 v the

paper ,., 1 1 examine what the major cI as.ical theor =ts

s.a," about the importance of the abi I i t: to prov ide

needed equipment to the ml 1 I tary. Ne:t. hi s=t cric-al

e': amples ,l i1 be ci ted to demonstrate what can n-poe r to

a nation that i.s toci dependent on foreign suppli er. for

its ra.w materials . The study w i 1 1 then I ook _t ome cf

the cri tical materials needed by the Uni ted States t,:

produce il i t.ar- equ i pmen t ,. where these mater i al s .re

found . and .ha .t the 0ol i tica.l al I gnmen t are of the se



countries. Fr n.l 17, the paper '..ii 1 e.x:amine ak strateg:

the Un i ted StaRtes must empi o, to ensure a surf icr ent

supply o row' materi als deemed cri t cal to its national

securit, ir maintained.

4



PfFT I I

THEORISTS

f0 though most ear 1: theori.sts did not addcress the

impact o+ rakw material.s on wa,..rf+are. they understood the

econom ic s=_o ec t o'f wa r fa.. r e an d the si gn i f i carnce o+

prov i jnoa an :arm:. v, i th the equipment ard stoc k; s w i t h

.,h i c- h to A... ,,w.ae ',j a r . The e ar 1 i e s-t V n own t r -.t s S e c,,r,

wa, a r i k r e ,j 3s - i.,. r i t t en kr ,u n o d 5 0 0 e. : b :/ the C I-h i ne .--

SR r. r , S u n T z u In his bock, The Art cf ...)a r u Sun T u

s t - t c

lAa.kr i= a ,rave matter-; one i S. acprehen = ie,- 1 cs t men
embark upon i t w i thout due reflection" ." 7: ' ...1.,

As ar r t of th is reflection, he stated tha t one mus=-.t

a.ppra i se wt.,...r tare i n terms of i ve f undla men tal fa 1+ac tors

and compare seven c. r emer, ts to -z- -=s e =_ s i tsc- essen t i B1 az

'17 :6...' One of these fundamen tal s ,,.as doc tr i re .. i ch

h e d ef+i ned a s.

" . o.. arc a.n i z_:.t i on, ,c on t r, l , a.- i cr, mnern t ct c p Qlr coC. r i a t e
r ans .E to off+ i c e rs . rcot u 1 a.t i on of p 1; rou tes and
the prc,v i s i o n c t pr. i rc i c, .Rl i tem s used b- ,- t he a rr .'. "

, !7:,.6:5)

W thojoh warf+ ..r s.:k.-= Dr i mi t i ye then ,. as comp.re,d to our

s t ak n da r d a nd d i i not c on _ i s t of h i o3 h 1 -X t e-h , ic zt l

e:'qJ i pmen t ' Sun Tzu real i zed st. e.r. I .as 50- E:C tha.t i + -

country -.- ,.u= o i no t ,-, pr to prse-u t a w ,.asr . i t u =  t ha i.,e t he

a I it. to pro.i de i t_ a rm,. ,i th the requ red _uppl icas

5



Fcl I owl r;, the Napol eori c erA, Cl ausewi tz arid J3, rn i

be a n to stu ly w-arf ar e cI ose 1 v and have probabl-:." h.ad

more e e c t c, r o n t e rr o o r a r -.- m i I ta r' th ou g t t h An. ' a

other wr'i ters. Al thouah CI au-sewi tz ir, his. , ..: s i c .. r___

r m de a di -t irc t ion be tweer preparations tor wj.ar and

,wlar i t se 1 f (1:3: : ) ard quest i oned how t.a-kr theor-:. shu-ij 1 d

c.Barry i t -. an al Ysi 2. a -f the mea.ns of wa r (::: 144) , i t ,wias.

, - i ou - trhrou hout his book t h -a t the re -.u 1 t- of t h i .=

p r e p -r a t ioc, n w e r e c r i t i ,al -fo. a na r , m:, tc' , f o I+ 17r t . Th es e

orep)a ra t i on ; nc-I u,:ed "ma-k i ng g un.; nd poder, out ojf

,o.a I sulphua r Sal tpeter, copper an, tIn." e tc.,:: 144'

.h i c h i mp i e s t h a t the i n d u s tIl c- .I p a b i I i t , f t h e

c c un t r- cr i t i C to the cc u n t r." - b i I t to c .R , e

w.a..r. He also sta ated that i t j as p, ssile-- to aucceecf

,, i thou t .ac tu al 1 , le-feating the enemy forces on the f ie d

ot batttl e. n enem, he sal d might be worn down ov..,er

te du rat i on of a ar t o br i n ; abou t . r adu -a I

e x h a u-t i ) of h i h :. s- caI and m o r l. r e sis ta=- -. r, c e

Thereore. i f t h e n e my;" h a 1 a I td u I :- o f ca,._ r

-tock=* or A 1 imi ted capa. bi 1 I tc f 'rcdUc:I , t hese

m ... t e r i R I o , c e i ,., a c, I - n a r. m c c, u I d ma . u r i tr ut-, t

e ; r eek i no d c i ;z i vye ba.t t a n d ee ..-,e n tua l I v w.ea.r -.. r

t h e-, c, p ,one- n t t h r c, uo a sher l of r es o r : r u r r,

e -::i. m P I o f th i wl a. s L-ie 1 I n nton - c:-amc, ai inn , ... ir_ -t

M r rh ,. ? s ;. -l n z i n rP or t u ci .l Ijur i r o a t h P P e n i r, 1 a r I.r

1t 10 -1 1 4. Li i th the i mpend i no i rk., nv a; i on l-.-: trie Fren cn



in 1810, Iell ington refused to fight a battle unless he

w.as certarn of victory. Us i ng a scorched ear th pol ic

and hav i no hi-- army f+a II back on success ive defensive

Positions , he drew the French into an artificial desert.

C:6:132) Know i ng that the French supp ly system was not

very dependable, he figured that Massena could not lie

off the coun tr. if i t was str ipped bare. U.- i n, thi s

strategy", Ue 1 1 i ngton even tual 1 1 defeated Massena n ,d

forc:ed his retreat from Por tuoal . Be tween S.eo tember

1810 .and opr i 1 1811, the Frencrt lost 25,000 men. One

'uar ter were prisoners of war and 1500 were ki l led in

battle. The remaining, over 15.C,000. were lost e ther to

starvation or disease or to the Por-tugese guerrill.

6. :1 48 )

Jomini als.o had a major influence on contempor. ry

mi 1 i tar. though t. In his. book, The r t of .ar , he

discus. s.ed the essential bases cf mi i tarv Pcl i -'ywh ich

should be adop ten by a oovernmen t . Inc 1 ud ed i n te-e

bases were three cr i tical factors. Firs.t, the material

o + w a r s h o u I d b e the best pos i bl e and ava i 1 abl e n

abundan.ce. Second, a government dec iding to go to ar

must be able to pro'' ide the material means necessar- to

garan tee the success of the en ter. r i s.e , and th i rd. the

coun tr. st have the f i nanc i c apab i I i t:. t o . aa e .

I cnQ ,. w. :49-51 Li ke Cl ause tz , joini i id r t

7



connect these actions directly with the actual art of:

war. However, he also bel ieyed that a country's abil ity

to provide the materials of war to its army was critical

if it expected to be successful .

Perhaps the theorist with the most foresight .as

I .S. Block when i t came to anticipating the expense of

modern warfare and the problems a government would have

in supplying an army. He wrote in 18'P'? that war had

become impossible to support from a mi 1 i tary,', economic.

and pol itical point of view. (I:xi) In his view, w..ar

had become so costly, that mankind could no I oner

afford to pay for i t . (I :xv ii) He bel i eved that the

front would very quickly become a deadlock and that the

outcome would depend on whether or not the people at

home would be abl e to keep providing the men at the

front with the necessities for life. CJ1:xl ii)

The question th.at al 1 of these theori-sts were

real I1y addressi ng was whether or not a country could

provide the neces.ary materials for i ts army., to sustain

combat. A1 though they did not specific.ally .,aclare.s ra'A,

materials in the prosecu t i on of warfare, .al1 four

real i zed that the preparations for war and the abi 1 i t-

for. azk country to .susta i n i t army were cr i t ical to i t;

ultimate success on the battlefield.



PART I II

HISTORICAL EXAMPLES

History is replete with examples of countries going

to war without the capabi 1 i ty to sustain their mi 1 i tary.

This section examines two such cases4 the Confederate

States. of America during the American Civil Wbar an:

Japan dur i ng the Second IWor l d War.

CONFEDERATE STATES OF AMERICA

The American Civil War is an example in our o.,n

history that shows what happens when a country goes to

war without possessing the abil itx to provide the

necessary resources for i ts army. When the South

seceded from the Un ion and the war began, the

secess i on i sts felt that the war wou 1 d be short.

Confederate soldiers enli sted for 12 months, but

expected to be home early. (14:7) When the war star te,,

however , stocks of goods in many of the Southern townsE

were 1 ow and, a t h ou gh the Nor the r n bl oc kade IA._=. r ot

initially very effective, it did discourage importation

of war necessi ties. K14:12) Consequently, at the

beginning of the wjar, the soldiers had to furnish much

of their own equipment. (14:15)



The problem that arose was how to obtain the needed

equipment to fight the war. UnfortunateIy for the

South, the. had an almost mi 1 i tan t aversi on to shop

work. 25 : 7.) Everyone seemed to understand that

manufacturing was important, but no one had an interest

in becomi no personal Ix involved because of the typ i ca

Southern dream of becoming-a planter. (25:1:3) The South

did have a base for a strong iron industry in 1 arge

dieposits of coal and iron ore, but this was not

exDloited because of the dominance of cotton. .25:25'

Consequent 1 a: .:at the start of the war, the bu I k of

Southern industry was small and extremely primi tiv

compared to that of the North. (25:32) Eventual I

numerous industries began in all areas, but it is

questionable whether they ever progressed beyond the

experimental stages. (16:272) Since the Confederacy was

so dependent upon imports, once the Union blockade di d

become ettective, it was only a matter o time betore it

saped the strength out of the South. (16:23.,.

Wi th the extreme shortage ot resources, the

government was forced to divert the few resources

av 1 able to the army and .. a. f rom the civ ii i an

popul ace. However , this resul t ed in ,, i desDre a

d i scon ten t among the c i v i 1 ian poou ce an d e en t u a 1 1 -,

resu 1 ted in l arge scale .desert i on because so i ,iers

I CI



res.ented the condi tions that their faili 1 es had to 1 ive

in. :14:51) The South"s inability to provide the

necessary equipment to their army in order to prosecute

a prolonged conflict resulted in their ultimate defeat.

According to Charles Ramsdell,

" Some achievements on the battle front .iere very
close to beir:ng miracles, but the difficul ties which
beset the people and the state and Confederate
governiments in the way of economic and f i nanc I.al and
soc ial probl ems far beyond the sound of guns , were
greater even than General Robert E. Lee faced across
the wooded hi l Is f Virginia." '.14:3)

Al thcough the South won man:y tactical victor ie

dur i ng the war , their i nab i 1 i ty to conserve, develop,

and eff i ci en t ly administer their resources doomed them

from the start. They had not developed the industrial

base, nor the resources to manufacture the necessi ties

of an army, and the Union blockade preven ted the

ipnpr tat ion of the quan t i ty cf gods and resourc-s

needed to win the war.

JAPAN IN WOFLD 'AR I I

Japan offers the best 20th Cen tury e.:al. 1e of tre

resu1 ts when a country goes to war wI thout suff icient

resour es. For centuries, Jap an had bo e n i . o I a t e d .

However , in the Si no-Japanese 'war of 1 .'4-1 :8 9 Japan

won a remark abl s er i es of v i c t or i es . The a apn ee

defeated the Ch i nese int Korea and subsequen tiy inv.ale,

11



and occupied Formosa, southern Manchuria and the

Shantung peninsula. This was the beginning of Japanese

territorial expansion. (31:4-5)

Entering World War I on the side of the A;

Japan attacked and seized German holdings in China,

which led to further attempts by the Japanese to expand

in that country. (31:5) Full-scale war broke out

between Japan and China in 1937, resulting in a number

of clashes between both United States and British

personnel and the Japanese. This resu 1 ted in

anti-Japanese sentiment in both American pol icy and

public opinion. (31:7) When Japan signed the Tripartite

Pact in 1940 with Italy and Germany, the United States

identified her as an aggressor nation and curtailed oil

and scrap iron shipments to Japan. By July 1941,

America froze all Japanese assets in the Uni ted States

and suspended all trade with Japan. Britain. Burma.

India, and the Netherlands Indies followed suit. (1::8)

It was cIear that Japan was exposed and vul nerabI e

because of her continued dependence ucoon bas i c raw

materials derived principally trom the southern areas o

the Pacific. (4:46)

A study of the Japanese Cab ine t P1 ann i ng Board,

dated December 1941 states,

12



"In the greatly changing world situation, the Empire
is compelled to adopt a pol icy whose objective is the

establishment of a self-sufficient position based uDon
its ow n strength. and then points out four things

which make up the bottleneck of Jap an " s

self-sufficiency. It l ists rice4  fuel, important war
materials, and transport capac i try. Under measures to
obtain essential materials, it is indicated that rice
must be secured from French Indochina and Thai land.
oil from the Netherlands East Indies. tin from French
Indochina and Thai land, copper from the Phil ippines..
rubber and nickel from the south, etc." (4:46')

Since these countries were Japan's potential enemies.

Japan real ized that her economy could be destroy:.edl at

their will

14 ith Europe at war and w i th the United S t.ate

unmobil ized. Japan realized that she could not afford to

hesi tate in obtaining the resources she needed.

"To strike a paralyzing blo.,, w..wage a short defense.
then negcotiate a peace in which she would gidvo e up the
farthest corners to which the surge of empire hado
carried her, but not yield the basic essentials, w..-s..

Japan"s plan of action." (4:47>)

Japan a.=.ssumed that the w.,jar -would be a short one

and that the United States would negotiate a peace at ter

she crew) tired and bored with the w.,ar. K4:45' Japan --

p1 an ooked to the acqvu i s i t i on of s trate, ic r a.'

ma t e r i a l s. Spec i f i cal 1 :" , the J apne se .ran ted to conquer

a huge defens i ve tr i angl e v, i th i n wh i ch the" cou l d

con trol the resources n e c e ssary." to ach i e.e the i r

nat i cnal ob.iec t ves of creat i no a "Ne. MAs i-a" 3. 1

Jaoan had no p1 an , ho,;ever to increase i ts- i ndustr i .1

13



output to match the mass ive economic weight of the

Uni ted States. When the Japanese finally real ized that

they were in for a prolonged war, i t was too late.

(4:51) If the Japanese 1 eaders had real i zed that they

were in for a long war with America, it is questionable

whe ther they would have 1 aunched the attack on Pearl

Harbor.

By the end of 1942, high ship I o..-e. b'- the

Japanese to submarines highl ighted the growing danger of

a blockade. Al though the Japanese real ized that they

needed to increase their war production effort, the i r

l imi tations of raw material s and the -grow ing s-,ortages

of materials due to the blockade rendered some

production capacity excess even before it was completed.

(4:56) As the war continued, the Uni ted States bean

air attacks on Japanese industrial centers. However,

the air attacks were not the cause of defeat.

"The defeat of Japan was assured before the urban
air attacks were launched. The decl ine of Ja.an -s
war-making powers star ted before her i ndustr i es. were
subjected to the main weight of the bombing attack
during the months of March to August 1945. The
insufficienc:. of the pygmy economy was the underlying
cause of defeat. It has been estimated that even
without air attacks. overal1 production in August 1945
would have been onl1y- half of that of the 1'44 peak due
to dwindl ing stockpile of raw materials, cessation of
impor ts, shortage of sk i 1 lled 1 bor, absen tee a .m
incompetent adminis-tr ation, and an i l 1-conceived and
poor l/ executed di--peral program." K(4:5:8)
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As wi th the Confeder ate States in the American

C i v i 1 W a r. J a p a n w") o n some i n i t i al t ac t i c a v i c t o r i e s

however, was not abl e to prosecute a pr,'l onged con+] i ct

Japan was basi cal lv a have-not nation that hac planned

on a short wx.ar. Conseouen t 1 , the Jacane.se had mace no

effort to broaden the base of their economy and to match

the industrial capability of the United States.. Their.

1 ate start i n increasinr their war capabi i t:1' coup) 1ed

vi.i th the se,,er-e shor tage c+ ra.w. mater i al s . doomed J T , an

from the -tar t .

Thus, we have seen ttwgo examples of what happens

when a country.,: does not have the necess.ar-y i ndustr- i al

caDab i 1 i t, and raw,. mater i al .-..and must depend upon cother

,oun tries to supp l.- these cri tical assets dur in a w-war.

The Con f e der.at e S t a t e-s star ted a war. w i th the Un ion

wh i ch had a massi v e i nlustr i al and technol oci i cal

potential that iteral1:. I cru.shed the South due tc tne i r

tctai lack of industr ial capabi 1 i t .. Japan .,.as f,:,r,:e,:

into a mi I i tan t po1 I c., to acq uir.e needed resources in

or ,der to con t i nue the i r pot i c' cf epns - s or,: however

once the wor Id powers. resi sted them! Japan was force,: to

f i oh t a w. ar she kne.,. -he could not wii.in.

15



PART IV

RAW MATERIALS AND THE UNITED STATES

Now that w-,.e have looked at the theoretical and

historical perspectives of this problem, let-_s examine

the current situation in our own country. Ai thouch a

complete analyvsiis of every mineral the Un i ted St:ates

requires is beyond the scope of this paper , i t i.s

important to examine some of our ' requirements .and

determine the significant shortfalls.

NEEDS OF THE UNITED STATES

In spite of its abundance of raw materials, mineral

experts believe that the United States is danaerous?v.,

reliant on foreign imports for at least half of the 40

minerals that are considered cri tical to the nation's

surv i val . (23:5) For example. the Un i ted States

depends on foreign suppliers for over. 50 percent of i ts

co! umb i urn* manranese , baux i te/al umi na .and tantal urn:

over 80 percent of its cobalt and tungsten; and over 70

percent of i ts chromium and nickel . (2G:2') wSee Table

1 . ) When one considers that our modern mi 1 i tar'..-

programs are requiring more of these elements., the

si tuation of our foreign dependence or, strategic r al..

mater ials vii 11 onl, c act wt.orse riot better. 5ee Table

) For e:x Rmpl , the Priatt and ,Jh i tney engor, e that
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r'owers the FI5 and F16 f ighters require 5,36.. pounds. of

titanium. 5.204 pounds of nickel 1 ,656 pounds of

chromi um, 910 pounds of cob.alt, 720 pounds of aluminum,

171 oounds of col umbi urn, and :3 pounds of t an tal urn.

(23:" Of these seven minerals, only titaniuim is

abundant in the Uni ted States. (See T.able 1 .. If the

Un i ted States lost i ts supp 1 i ers of the other, siK

materials, the nation would be in a dangerou-s posi tion.

UNITE: STATES SUPPLY BASE

The question then ar-ises of the cnanc-e that the

Uni ted States could be cut off from the str...te, ic r .-

mater i al s cr i t i cal to i ts national se-cu r i ty. Ta -

sh ow-s the countries trom wh ich we obtain our most

n ec e-ssar:., minerals. The US Department of Comme r ce

cate or i zes each country ei ther !-s a more de,..j e op, ed

c ou n t r-.- (MDC) or. a 1 e.s.s de y.e 1 op ed c ountr '. LL. . .

.27 7 - Of the 2,: countries in Table Z, ' are

M[:C' ., $: are LCG's, and 1 i . a ter.r i tor. of Gr-e.at

Br tai n. eas i cal 1>.' the LDC" s e,,itc t to w.ha-kt we

normal cal I Third ior 1 d countries. Of the 9 M[C a. , ,,

are strong al 1 i e- of the Un i ted States and one

iwi tzer 1 and, is neutral ! so there is 1 ittle concern th.t

pot i t i ca 1 w.,e would be cut off from them ass . =-ource

ot our .upp 1 es.. The remaining two countr ries

ruojos Il i. a nd the USSR. coul d t.er-. e . i I vcut off the i r
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sh i pments to the Un i ted States, aIl though, on I y a smal I

percen tage of our cri t i cal raw materials ar.e obtai red

from them. Consequently.x, the- have 1 i ttle impact on our

defense industry. Eecause a large percentage ot our raw

materials are obtained from the remaining IS LEC"s, it

is important to determine the poss I bil ty of these

countries poli tically, blocking the flow of resources to

the Un ited States.

WARSAW. PACT INFLUENCE ON L['C"S

Snce most of the LDC-- are nonal igned n.ations that

are interested in their own economic development, there

would most 1 ikel:y nave to be some outside influence on

their governments to pressure them into cutting otj te

supply of resources to the Uni ted States. Obviousl,. if

our potential adversaries could develop thi s influen:e

:t would be to their advantage if we ever went to war.

The Dec artment of State has examines the aid that the

War saw Pact giv es to non-commun i st L C .s. I t ree .

that the Warsaw Pact countries use their mil tary sales

and variou s aid procgram.sn to develop p li tical i nfluerce

n the IDi s, to expand trade, and to gain acce EsE to

strateg c raew mater i.ala themsel1s...'e a. (29:1

Table 4 depicts the economic aid proided b. the

War Pe'. F c t to non -commun st L.Cs. I n the I '"S a,

1 :3



MoCow,. h -.S I arce 1,. Ipursued aL poI ic. of m.ax i mi z i n- i t

returns irom economic proarams, ch.ar.acter iz-ed by shor ter

_race arid repay.rment per i d,.. hi her in terest rates, and

hard ':urrenc::o reo.ymen ta. Th i s almost indicates tha t

t h e U S SR h as b e en more n -. t e r e ,ed i :n br i r i no h ar d

currenc In to their country., than in court i no Th rd t.Ior ,d

c ourtri es. In 1 ': howe ve er, Mosow rc , o'v i de re ar I :

1 . 3 b i I 1 ion o cred i t s to Ara.b s..-. t es ' .'h ic:h e'iu Atce-s t;,

.2. ce rc en t o+ the f r tot cal e c or, ,m i c - i d 4 cr the ye r

Th - i nI cates th.at the Sov iets" primar- interest w,.as to

i n c r e ase the i r access to ke i id l e E.as ter, n state=.

,' ": . : Consequentl: , the economic .,:d oi v.en t:) the h :

LC'c: , s i n th i - s.t udy w1.as not th.t subs t ant i A. 1

One of the pr imar.- methods used b:.. tn (.i.ar.-.A.t, Pac:,t

to oai n ac .c e S-= to LC'Cs i s. a c ademic tra ain i n,. In 1 :3;4.

,o''er .;,- .uuu0 students #rom L'Cs )ere in tr-a in': i r tre

S :a n d Ea-- ter n Eu r oc e an co_-u n t r. i e. ' ee T'1 e5.

The LC- b ene+ i t +r orm the iar.s aw P.ac t- s'., 1 I no-ne to

+ nd t he t r a i n i n, o + L DC r, .a t i on a 1 i t hc o t e m a r, o-i nr, ,

I mmde I a t e t ang , i b l e c n a t i cn . In re r n: u r r o r

t r e 'A-a rl=. aw Pac t '.it.n t s acc c e _ t c ,c't p ten t i a 1 1 c t e r rnm

LC's an d t o o e r S o n n e 1,., h o, m a v. b e w 1 1 i r, g t : r,

c.,rrmu n i at rc-, I t Ic. and C --MMer c I i nterc at irn the

# u tur e .t
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One of the briohtest spots in the Uarsatw Pact

economic ,:rogram for LDC:s Is the demand fcor technicii

services. 'See Tabl e e.. -:, In 1 ';84, ne ar I - 12e 00

tJar-.. Fact ecn,rom i c techn i ci an-s servved in the LE'C- E

Add i t ion ta 1 1 almo.st 20 , 00 I C u b.ans supported WAJarsaw Pact

projects in the Th i rd or lId (29:5)

"For Mo sc ow, i t h.as been one of the most direct
eco n om I c re t h ods to mee t . e vrl i ramp or tan t Sov i e t
object ive-s in the Third World:

In cl i en t states ,h i ch emp 1 o-ed about 1 1 , CiCL
S ,Iets in 19'84. Mosco.%) h s been abble to exercise
di rec t i nfl uence ,,v e r e c c, ncm ic d :e isi on m.a k i rg : :-
p1 aI.:c i no a.dv i sers at the hi ohest levels wi thin the
econcmtc est.abl i shment.

* In oil - roduc nr . sn tat es the USSR is thought toc,
e.arn about $150 m i 1 1 ion annual 1 y in hard curr-ency b-o.'
prov idi nQ development ser. ices not necessar 11 / rela..;.ted
to .aid projects.

* B y providino teachers and doctors free or. a t
minimal char ge to poorer countries., the USSR is able
tco ma i n t A i n a presence in 15 L:Cs ,,, i thou t tlhe e en s e
0o a 3 m. a o r d e v e l o p m e n t effor t .

- 'E.endi nci : oci ool i st-s t c, LDCs. .a.s p ar t c-f a b.aasic
i. 1 d p .c k ace h a..s en ab l ed the USSR. t o i n v e n t :, r :.' the

r e sour, c -i of 40 non-c ommu n ist LECs. " 1 "::5

Th i s appear= to be one ot the most l ucr.t i ve rive stmen t s

t cr the 1,0.a rs.J P ct because ,. i t h 1 imi ted i nves tmn t

the-, .an .ai .considerable i nfluence ,..i thin the LDEC .

One of the mRa..i, r me t h odi tha. .t the t,.Ir. .. P .c t

coun tr i ez use to ai in con trol of non-commun i st LDC- i

th r coh m 1 I t ar. es. T.ab e 7 sho.s arms tr ir ±fers

dur, no the oer i od 'z7; t,:, 1 V;8.B.3. r, exami nat i on of+ these
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f i 'gures ho,,s . ho'we ver , that the Western pow.ers hol d a

ma..i c,r e dge ov er the .Jar, sa,,; PRc t i h en i t comes t o

sup1 "1-i n arms to the countries upon which we depend for

our. s. tra at eic r.a. m terias.-.. ,..: 1:-134)

The tables indicate that the .. arsaw-.j Pact countr i es

havoe placed -reat emphasis, on gasnino influence .i thin

the non-commuri. st LEC- . The ouest ion i-s whether or not

thi s. em oh.a.s i.s i.s thre.aten i nq to the Un i te, '. t ate- and

its al lies.

E i oh t c,f the LDC'- are in Sub--ahar.. Afr. i c. a. Th i-

are a had rem.a i ned I .ee 1 :v out.s i de the E . s t -i. e E t

confrn tat ic, n n t i 1 1 5 , whe n Pcr tugal w i thdr ew 1 e av i r

,a a cuu m i r, t h e a r e a. The U SS R then b e 4 a n mak i no

inroads into the reg ion .and ji th the radical i zat ion o+

Eth iop i a in 1.7,.- the rei on ceased to be *a I.e.sterr,

preserve . .2:1 ' I, Ho(w.ever. i t seems u n 1 ik '-, that thnler.e

i be a n ma.. or ch anoe.s in the con t i nua t. i , c,

Ide s. t e r r, and p.ar t i cu 1 an 1 rv Eur-,e an, influence i n the

area-. Al thou, h t h e US.R d i d m.ake =-ome o.- i c'u I n e .

and Za i re, b, th c-f the-s e count r i es h -ave :,: o]ed re a t i ,rs

to.w. a r d the S o -., i e t =. Hovever t he Cuban m i t r. r

pr e s.e nc e i n the r. ec. i on ..u ar, ant e e -s the sur- i ,. 1 cf

ie t nfl uenrce i n the area. Th i s = part i cu 1 ar true

ir, Anl a. 2: I,'.> T,:, help stabi 1 i e the area, the EEC

i oned the Lome Con','en t i on I n n ? nd se t u, r.R
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stabilization system for export receipts for basic

product accepted the duty-free entry of most ,roducts.

exported by its African associated states. and increased

i ts annual assi stance to t h e rei on to $4 b i 1 1 i or.

Conse'quent 1 y, the loss of Sub-Sahara Mfr i ca . .c

supp i ir of raw mater i als does not seem l i kelIy i n the

near future.

Seven of the LE:'Cs are 1 ocated in Latin Amer i ca.

Th is area has h i stor i cal 1 been defended b". and

economical I dm i nated by the Un i ted States. Al though

there have been problems in L.atin America,. it i.- more

stable than it appear! and wcu I probably provide l itt1e

acceptance to cutting off exports to the United States.

S2:I ,_l0l

Of the remaining three LDCs, one is Turke:.' , .h ch

is an ally and a member of NAITO. One is Thai1 a rd, .,h ich

is als c an A 1o ; and one is Chin a ,h i c h q A thcoucgh i t is

a commun i c coun try , is at odds ',i th the So, i e t Un on

and h as been warm i r tg i ts re1 at i c ,.j i t h the U n i te d

St.ates over the oast few Years.

iWhen one examines the si tuat i on ',..i th the 2,8

countries from wh ich we obta i n the strategi c r a:.

mAter i a) w we looked at in Talble 1 , the Ui te, State.

does not appeaz.r to be in danger cf Dneir g ol I t ical1.
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shut off from these sources. Many of the countries are

maj or al i e.s of the Un i ted States, an d al though the

Warsaw Pact countries have increased their efforts in

oroviding a myriad of types of aid to the LDC. in order

to gain some form of influence with their governments.

it does not seem at this time that they could place the

pol i tical pressure necessary to cut our supplies.

Economic aid, especial 1 y from the USSR, seems to be

directed more at the oil pro-ucing countries than at the

LDC'-s being examined in this paper. Although the IAar.aw

Pact is actively engaged in arms transfers, the Western

countries holI a majo r edge in provi din g arms to the

countries being studied. It appears th.a t the maj or

influence is provided through both academic tr aining ~and

technical services; however, a t this time it is not

sufficient to affect our pol i t i cal re 1 at ions wi th these

LDC" s.



PART V

NATIONAL STRATEGY

Although information presented in the last section

indicates that the Uni ted States does not appear to be

at r i sk from hav i ng i ts fore i ,n resources pol i ti cal 1 y

cut off, the government must take actions to ensure that

the country is never in a si tuat ion where i t could be

cut off from the -strategic raw materials required for

our national defense Therefore ;a national strategy

must be developed to ensure a continuous supply of those

minerals deemed essential to national secur i t' is

maintained. This strategy must include five programs.

The first two, pol i tical measures and mil i tary measures,

must be established to protect our current foreign

supply bases. The remaining three programs: strategic

stockpi in, substi tutiions, and mining, are necessar-v

for the in i ted States to reduce i ts dependency upon

foreign supp iers and to become self-sufficient in

providing its own strategic raw materials.

POLITICAL MEASURES

In order to guaran tee con t i nuous sup 1 i es of raw

material , the Un i ted States must maintain strong

rel. ations wi th the countries upon which we depend for

these s tr-ategi c r aw:J ma ter i al s. This reau i r e s
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maintaining close political and military ties, a locna

wi th prov i di ng economic assi-stance where needed. One

probl em that the country faces . however, . is the nature

of the regimes in power in these countries. The Uni ted

States stance on the issue of human rioht.= has hindered

our effort-s to establ i.sh ci oser tie.s t..i th some

covernments. The Un i ted States, for ex amp l e, i s

dependent upon South Afr i c a for many of i ts rw,.!

material-s; however due to the South Mfr. i can pol i cy of

a.kp.artheid, the Un i ted States coovernment has restr- c ted

i ts relations ui th th.t nation. Presentiy, the

Pres i dent c.an authorize trad i no +or stratec i c r, aw

materia ls, howev,.ver, if the Un i ted States appI i es too

much pressure on the South Afr i ca .n ove r nmen t , they

could v ery easi I y cut off the shipment of these ra.

materials in ret.al i ation to our pressures-

MILITARY MEASURES

The mass i ve m i I i ta.r ro.e r pcssessed b-, the Ec, i e t

Un on is obv iousl ., the b iggest ml I i tar:- threat to the

U n i dt S ta t t .- o t o n 1 -," h as the Ui - R:, m a i n t a i n e a a

p o.e r f u l 1 .. rid force that cou I d ac t ua 1 I: i nvade BLnd

occupy ccun tr i es, that prov ide our needed resources, but

it has_= de,.vel c_-,red at .- tron- nav., that cou Id in ter dict our

S$L) ,s br i n, i no nece-ssa.r- tratei c raw mter ial s from

-o, e r s e .. Add i t i ,-,n 1 1 * the So- i e t Un on cou 1 d u s e
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surrogate troops, such as the Cubans in Angola, to

support revolutions and to prop up newIy formed

governments opposed to the West. (23:1?,

w,,. an the Uni ted States do to counter this.

threat? Fir.st, as an aIready/ existing part of our

national strategy, the Uni ted States can maintain a

strong mi I i tary f orce that would deter :oviet

intervention in reg ions deeme d to be of "Strate gi c

Importance" to the Un i ted States. With the discussions

be tween the USSR and the Un i ted States today, there

obviously is a dialogue between our two countries

concerning important issues so each country wil l

understand each other"a concerns.

In addi tion to maintaining a -strong mil itar', the

Un i ted States must also ensure that the Navy is oro, ied

the necessar." support to not on 1 y prosecute an ,+ten =i ,e

war , but al-so to protect the SLOC-. As Alfred Mah.an

w.rote ,

"The ships that thus sail to and fro must have secure
por ts to wh i ch to return, a nd mu s t, as ar a=
possible be fol 1 owed by the protection c+ tre I r
,ountry throughout the vo.a.e." (12:2,.

si though Mtah. n.rs obser-at i on is man>- Years.- ,ld, it 0. -S

st i 1 1 val i d today' for a nat f on wh i ch depends upon the

freedom of the se.as to transpor t requ i red raw.- materi.als.

The Un i ted St ates coulI not afford to be cauoh t in the



posi tion that i t was during World War II. Between

January and July of 1942. 14 German U-boats sank 450

ships. (47:11 The United States Merchant Marine of

today could not sustain such losses. Therefore, it must

have a Navy capable of protecting its maritime assets at

al l times.

Tied closely to the strength of the Navy is the

country"s abi 1 i ty to project ml i tary strategic forces

anywhere in the world to protect the vital interests or

the United States. After the hostage crisis in Iran.

the Rapid Deployment Joint Task Force t.was establ ished to

provide this strategic projection. Al though the RDJTF

no longer e::ists., the US Central Command was organized

in 1980 to provide this capability in the Middle Eas.

In an emer'gency. i t can cal 1 upon nearly 400,000 troops

from the Army,. Navy, Mar i nes, and the Ai r Force to

conduct combat operations. The primary emphasis behind

this force is rapid deployment. It p l an.s tor the

employment o f a i r b or n e, a i r a s s A u t , m echan i zed a , n

igh t i nfan try troops. The US Spec i O.L1 0per t ions

Command al so prov i des forces such as-. the Army. aner.

and Spec i al Forces. t h a t prov i de an add i t i on l I

c ap .a i 1 i t to ENT C O-:M" s :onven t i cn.l forcest o:n :I r 54 .

Al though CENTCOM is des i gnated for the M-1iddle East.

these forces must be capable -for deployment nnhere in



the World in order to protect our national interests.

This is particularly true in many of the Third IWorld

countries from which we obtain strategic raw materials.

Therefore, the numerous commands, such as EUCOM in

Africa and PACOM in the Pacific, must plan for the

employment of forces in case of contingencies that

threaten the countrys resource base.

STRATEGI C STOCKPI LEE;

The establ ishment and maintenance of a stockpile of

strateg:ic materials is one method used to minimize our

dependency on foreign suppliers. In 1946l the Congress

passed the Strategic and Cri tical Materials Stockpi I ng

Act. The act defined strategic and critical materials

as!

"Materials that (:a) would be needed to sucd 1 the
mi1 i tar., industrial, and essential civilian needs of
the United States dur ino a national emergency., and Kb,
are not found or produced in the Un i ted States i n
sufficient quantities to meet such need." K23:31)

Since then, a number of acts have been passed to update

our needs and pol iies relating to stockpi ling. The

present ooaI of the Uni ted S3tes i-s to maintain a

stockpile that would last three years in an emergerc.

The stockp i le is managed by the Federal Ererenc.

Management Xoenc:., which re.iews the entire stocko i le

and changes to purchase or s.ales policy every four

2.-3-



Years. (23:31) Table 8 shows the current condi tion of

our stockpile.

As Table E, depicts, we maintain only two of the 15

mineral.s w e examined in Table 1 -t or above their

objective. Three others are ,i thin '0 percent of their.

,ooals. The rema inino 10 minerals are stocked at ls._-

than 66 Percen t of the i r. goal s seven of the se are 1e.-

than 2:3 percent. ':128:1C-1:31) If the Uni ted State

expects. to have a stockp i l that .ou Id l ast three -.ears

in tfe case of an emergenczi. i t is imperative that the

country- build up this stockpile be-fore it is too late.

The Congress must highl ight thi-s as-a. priori toy and act

immedi.ate ly to est-abl ish the required stockpi les.

S UBSTITUTI ON

Another method of el iminatinc_ our. dependence cn

foreign suppliers is to find substitution; for strate ,: i

raw mater i al s The government beg.an this in i at i,..e to

-t.a rt pr ivate ind u-str i.al e::<p ora tion. As a reS 1 t ,

research i n th i s a r -a Georce A. Kewor th i 1 1..1h i t e

House Science Advisor. predict.,

",ere enter ini an era in which w e'l not onl- shift
a,w/ay f rom re 1 i ance on i ncre.as i n, a I sc arce m.ater i al =.
bu t in , h i c h ,..e ca r, c r s ss omm o n r .'' mater i a I S i n to
e .:ot i c new compounds .,w i th as tound i no oerformance

2': 2 7)
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There are three broad categories of materials that

Wi 11 have an effect on our s.t.trategi c raw mater i al

dependenc : (1) ceramics, (2) metal al loys, and 3)

polymers/composi te.. Cerarmic s are primari I,, made from

sil icon, one of the most common elements. Advanced

ceramic materials have the feel of metal , but .r-e

liohtweioht and capable of wi th.=.tandi no hioh

temperatures. They are now be i no used for S-m e

automotive an,: aeronauti cal app 1 i cat ions and have tne

potent i.al to revolutionize internal combust i on t u r. b i re

engine technolooies. (23:27")

In the area of metal al loys, new technol ogo has

expanded the kinds of materials that indlus=tr:," can use

for mi I i ta:r>.' appl icat ions. Processes SSuch as ion beam

implantation, laser mixing, and a combina tion of the t'..o

have produced me tal al 1 oys . i th new sets. of proper ties:.

Old I oy.s ar.e also be i no strenothened .vi th rn ek.!

processes that resist corrosion or w,.jear by,, a s. much a.s a

thousand-fold. (23:28.',

Poly mers and composi tea have produced materials.

(,..i th a myria d of capabi ities.. Materi.-a haa .)e been

created that are tough, strong and better in some -- .se=

than metal . New.. pol vmers are be i ng m..de tha:.t are

reAr s=Etan t to hi oh temp era ture, ,do not r.e ac t k.vi th

chemical; a n .:I a.,.) a t e r a n d c an wo i t n =. t a n c ri 1 ,7 oh



temperatures. In fact, techno' o,' has advanced to the

point where plastic engines have been developed. It has

also been found that if processed properly, pl.stics c.n

be made to conduct electrici ty as wel as copper.

Plastic batteries and other el ectr i cal components and

equipment show great promise in numerous industries,

including the aerospace industry. (23:28)

MINING I NDSTRyf'

The last area that needs to be looked at is that of

the Uni ted States mining industry. This area can be

examined in two spheres, land based mini ng and sea basec

mining.

Both the Uni ted States government and the mining

industry should spend more money on modernizing the lan:

based mining industry in order either to discover ne.,

mineral deposi ts or to exploit existing ones in tr, e

Un i ted States. However, est imates cf the cost f such

efforts run from $250 mill ton to $1 bil l ion. For

e amr le, Austral i.a spent over $500 million in the 1,i -

alone to develop the mining infrastructure in vJe-terrn

Austral i.a. ':22:'4: Consequently to prcvide the mining

industry an incentive to invest this kind of money in

new fac i 1 i t i es an d tec hnolog,' tax cr ed i t E c. or ct her



allowances could be granted to companies who take this

risk and try to increase their production capabi it:-.

Another potential of the Un i ted States. mining

indutr . current production or at leas t

research what potential reserves remain in the country.

In order to expand current Droduc tior, the government

would need to ooen up large area s of federal lands to

expi oration and mini n. ObviouslyF a study woulI ha,ve

to be conduc ted to determine the effect or the

env i ronment. Base d on the resul ts of the st- u .

decis ion would need to be made thether to begin mining

these area.s or not. How.iever even i f active mini no was

not started, the qovernmen t at 1 east needs to know what

resources are avai 1 abl e wi th i n th country. The

go,.,ernment owns 34 percent ot al l Uni ted ._t.a.te-s

terr i tory and no ,detail ed surveys of mineral resources

ex i.t, (23:35.'-,5 But accord in.; to a 1 s. tud:.',

"Publ i c lands offered the nat i on s best rrospec ts +or
ne.g discoveries of key metal . 

-- n', i -.. c-. teoic
mi neral s such .s Cobal t. man an aese. chromium.
t i tan ium, -and d p -atinum. ,2:35:2,:5

Based on this study the government needs to begin .

slur..eY to determi,-e potential resources in the countr..

that ,.,ou1d be avail..ble in a nation.al emeroency.

Sea based mining als-o needs to be e-,._.mine,. In

I'?e.1: President Pe...,n .as erted U1n i ted St.;. t e
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sovere i on t: over a zone .stretchin 200 mi les from the

coas t 1 i e .Th i s are a, kon a,..,j . . the EXc 1 u s i vye Ecor onm i c

Zcone. s : percent -as 1 aroe As the nation'-s l.and area.

-: c i e t =. s t sbe I i eve t a . h i =. u n de rs ea a h a S. area aha t

mine ral1 deos i ts th a t coI ld m a k e the c o u n t r. -..

=el f-s.ui I ent i n su . h critical e I eme t ts as c bal I t .

chromium. mang.se , p at inum, anc ol d.. (: 2:3::' Tab 1 e

; s.h s-,. the 'd i ffer er t typ -e ct: dec-s i t .nd wri R t

mi nera ls -ar-e f ound.

Man an e n o'du I e s3 seem to be the most accessi ble

and cost etec t i ,p sea +1 or mi neral s. These nou 1 esa re

f ou n d on t h e se a + 1 oor -a n d ar e ener- a1 .. 1 to 1 0

cen t ime ters in .diame t e r. Th e c on s i s t ma inl v 1 ± +

p' a r. I c I c e-s oft m-a n Q a rs s e ad r d i r- o o x i d, bu t a I -c-. so con t a-.t i r

other m iner.al -* to include concentrati ons o nicke

c op p er , n. coa 1 t . , , cu cu 1 at i on. + o cdu I es he e.. er

as h i oh as 100 k i 1 ogr. ams per -,uare meter . tu t in m- t

+ .'..'or a.1 e m i n i nQ are.s. =. , the concen tr.. .. i or i - be t,.een 11

and ":10 C k. 1 o -o.o ir ams pe er 1 .,::J ar e ee r .

FI r ..e i n ternat i oral c-,, =c.,r r i . ..er e es tabl i =-hed i n -

to e. p o r and tet- i re th the m an .ane S e nodu l e b E.r i rn:

s eabed a re a. TheS e con 3-r t n .,l ,.,ed 23 inter n t i ,n a

e n t r-pr. s s f r om see . , ,u'n tr ie. ,'ee T al .

Fe s cul t .; .= h t t h ? t t hey r e sent. r, t R c c. t e n t i s o S c, u r ot o+

trateLic m iner alS t hat ccu d is5ouraae Aca rtel



action against the United St ate s. .18:236.) Since the

five consor t i A re made u p of on I Western indu tr ia l

n t ton- however , there have been Un ited Nations

sponsored proposals that Insist a LI ted Nat on.s

enterprise have the first choice of seabed-mining sites

to remove this advantage from the control of the Iesterr

in dus t r ia z 1 z ed o'in tries. (18:2:37

In add I t i on t o the resources -ova i 1 abl Ie in the

deDosi t 1 isted in Table , se.awater has 1 so been found

to c on ta i n a t e:-s.t 30 important mi nerals to inc 'iude

sal t , magn e s i um, bromi ne, i ron , copper, l ead, zinc.

silver, cold, cobalt, nickel, diamonds, manganese. tin.

aluminum, platinum metals. ,chromi um, tungsten, mercury,

cclumbium, tantalum, rutile, i lmeni te, bismuth. uranium,

and zircon. (18:23S) Because of the expense of

extracting these minerals, however, only the first three

are currently recovered in large amounts.

Al thcugh undersea mi n ing is ne'w ano , . .. number

0f technic.1 chal1 enges, the imortant fact is that oi l

o',+ the se.based resources c oin t a i n the potential tO

provide the Uni ted States wi th needed raw" materials an:i

ease it s dependence upcr Third Worid countri es for

reauired suppl ies.
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A.s shown in this section, the import ance o+ a wei 1

deve 1 oped nat i on a1 -.tr- .te,_::" i s cr i ti cal for the Un i ted

Sta.tes to ou ar. antee i ts n.at i on a secur i t:-. The

governrment must be able to m.ai nt.ain har-monious pol i t I cal

relation.s ,.gi th its current -suppl iers, plus maintain -.a

credible maiFi tar> force that can deplo. to trouble spots

in the .dor I d to protect the sources c+ our ra :.1

mter- i a ls . ,dd i t i ona 1B 1 I the Un i ted States mui-t

m.a in ta in a. na,:.. ith the ca pabi I i t-, of Drptect i n,o the

S LcC s throuoh wh i ch these cr. i t i cBl res.our.,ces. pa-ssa s t

home: proorarm.s such .a s mintain i no a viable str -a te, Ic

s. tockp i 1 e wh i 1 e deve op i no .sus t .tu t es and i ncr e as i nog

the countr>-o s mini nc, capabi I i t-/ are necess.ar: to reouce

de pen de n, ,. on fore i gn su ,p 1 i ers or . t r a t aco i c r. av..

mater i als used for the coun tr':.."s national defense.

?5



PART VI

CONCLUSI ON

The strate.ic importance of the critical raw

materials used in our defense industry is undeniable.

The United States can possess all of the tanks, ships,

and planes that the citizens, will permit the government

to bu-X. Hotwever : i f the coun try ever becomes involved

in a prolonge'i conflict. it mu st be at:le to r eoair a nc

replace this equipment, not to mention provide the vast

.assortment of suppl ies required to surport the mi I i tar:'.

To do this, the country must have unhindered access to

the rav mater i a0 s needed in i ts defense industr..

Al though the cI assi cal theor i sts never spec if i cal 1

addr.es-sed ra,, materials in their wr i t i ngs, they al I

real i zed that a country must be able to pr,,.ide the

necessar:-. materials of w ar to i ts. aram i n or,der to

ul timatelv achieve success on the battlefield. Hi Stor..

ha-s showin that if at countrx didi not have acce.-s to the

re sources requ i red to -support i ts '.,. a r effor t , th e

re-su 1 t s .jere disastr ous. In kiorld J.tr Two, the Jp. ane-e

ini tiated hosti i i ties to solve their need for natural

resources. The- eventual 1y lost that wxiar bec u .e tne'..

could not obtain the rat. material = required for their

w, ar productiron ef or ,



The United States could veryi easily be caught in a

simi.lar situation if it does not take actions to become

self-sufficient in critical raw materiAls. The United

States is dangerousl Y rel i ant upon foreign imports for

at least half of the 40 minerals that are considered

cri tical to the nat i on's survival . Many of the

suppliers are Third World countries which are bein4

actively cour ted b: the Warsaw Pact throuoh var i ous aid

progr ams. A) though the current pol i t i cal si tua.t i on.

be tween the Un i ted States and these countrie-s does not

appear to be threatened today, who knows ,:hat 1 i e.s ir,

the future.

In order to el imi n..te an' question concern i ng the

future national secur i ty of the U ni ted St -at, 

national strateoy must be formulated both to protect the

existino fore ign suppl sources and .imul taneousl v, to

develop se1f-sufficien:c>. This strategy must ir, c 1 loe

the deve 1 opmen t of s trono p:l i t i cal ti es I th tnese

fore ign supp I iers and tlhe ma i r, ten ance of aL st r-c.,r,,

mi l 1 ta r> th.at ca..n both deter Soy i et mi I i t..r:-

i n ter,..en t i on in these countries, ..Lr, ,a 1 if n e,: e s.-S.ar v

str ategicB. 1:-' project the force necessa r to protect Our

vi t:.I in tere.-St- = abr o-d. H.s a.k mar i time power, thi B must

include the capabil i t1 t c' to, protect the freedom of the

se aB.ne thr cough ,h i ch these r e sour ce.. f 1 ,:,. r,A.. I I e



the country must complete i ts three year stock pi le of

strategi c raw materials. Addi tional ly, the country must

work diligently in devel,op i ncg substi tutes for the

resources the country lacks, and increase the mini n,

industry's capacity to better exploit existing resources

in the United States.

National strategy must be desi ned to meet and deal

wi th the chal lenges to national securi ty obj.i:tivyes.

AI though these objectives pertain primar i ly to the

defense of the country, the government must real ize that

strateg,.y does not just deal wi th the prc 1jec t on V

mi l i tar' force, but it also deals with obtainino the

cr i tical resources used to produce that force. If the

government fai ls to real i ze this cr1 t i cal fact , the

Un i ted States could some da. fol low the hi.stor i cal oath

of Japan to disaster. The Japanese actual ly had excess

orcdu c ti on cap c t duhr i ng the war bu t 1 ac ked the raw

materials for i ta operat ion. The Uni ted St.ate-s has .e

Sarge i ndustr. i a compe 1 :: that wou 1 be worth I e .s- ,i thou t

the raw materi al-s. I th which to make it function.



TABLE 1

1987 NET IMPORT RELIANCE
OF SELECTED NONFUEL MINERAL MATERIALS
AS A PERCENT OF APPARENT CONSUMPTION

(28:2)

MINERAL PERCENT MAJOR SOURCES

Columbium 100 Brazil : Canada, Thai landc.
Nigeria

Manoanese 100 South Africa. France. Gabon.
Braz i l

Baux i te,- 97 Australia, Guinea. Jamaica.
Al umina Sur i name
Tan tal um 92 Thailand. Brazil. Australia.

Can ad a
Cobalt 8 Zaire, Zambia.* Canada.* Norwa'y

Tungsten 80 China, Canada. Beo I i via,
Por tugal

Chrom i um 75 Sou th Africa, Zimbabwe. Turke:;
Yuaosl av i a

Nickel 74 Canada, Australia, Norway.
Bot swan a

Zinc .69 Canada, Mexico, Peru, Aus-

tral i a
Asbestos 51 Canada. South Air ic'

Aluminum 24 Cana-da, Japan . Venezuela.
Brazil

Bery.ll Ium 11 Brazil. China. S.,i tzerlan,-d
South Airi ca

T i tan ium S Ja an U S'.R

Ant i mony Y t, (5 in 8-4 'ol i v i a, Mex ico, South Atr ca
Yucios I av i a

*aan adi urm (, k54 i n 84) A-us tral i a, South A+fr i ca, Chi na
USSR

A
1: I.I thheld; only 1984 statistics available.

:39;



TABLE 2

MAJOR MILITARY USES OF STRATEGIC MATERIALS
(23:8)

MATERIAL MILITARY USE

Aluminum Aircraft, Cartridge Casings, Missiles,
Satellites

Antimony Ammunition, Rocket Motors
Asbestos Ammunition, Detonators
Beryll um Aircraft, Helicopters, Jet Engines,

Missilesi, Nuclear Reactors, Space
Navigoation

Chromium Ammunition. Armor Plate! Gun Barrels. Jet
Engines, Stainless Steel

Cobalt Aircraft, Jet Engines, Missiles, Rocket
Motors, Stainless Steel

Columbium Aircraft, Jet Engines. Missiles, Rocket
Motors, Stainless Steel

Manganese Ammunition, Stainless Steel. Water
Treatment

Nickel Aircraft, Armor Plate, Gun Barrels. Jet
Engines, Rocket Motors. Stainless Steel,
Submarines

Tantalum Aircraft, Satellites
Titanium Aircraft, Helmets, Jet Enoines
Tungsten Ai rcraft Nuclear Reactors, Rocket Motors,

Stainless Steel
Vanadi um Aircraft, Helmets, Nuclear Reactors
Zinc Ammunition, Photography,. Small Arms
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TABLE 3

DEVELOPMENT STATUS OF COUNTRIES
( 2 7 : 7? 5-79 - )

COUNTR Y DEVELOPMENT REMARKS
STATUS

Austral ia MDC
Bolivia LDC
Botswana LDC Nonal ioned

Braz i l LDC
Canada MDC NATO

C h i nak L D:C
France MDC NATO

Gabocrn LDC Nonal igned

3 u i n e .. LDC N o nal i ri ed

Hono Kono GB Terr i tor,,

Ja ma ic .a-_ LDC
.. a c ar, MDC
Mexico LDC
N i ,er i a LDC
Norway MDC NATO

Peru LDC Nonal i gned
Por tu,:a I MDC NATO
South Africa LDC

Suriname LDC Nonal ioned

Si,.i tzerl and MDC Neu tr..al.1

Th a i la .n d LDC
Tur.ke :y LDC NATO

U S SR M DC
t..)e r, e z u e I a LC
Y u ao"s I a. i M DC Nonal i ne',

- i r e LC[, Non a. t , an e d
Zambia LDC Nona ,oned

i mbab,..:Je LDC Non a l ioned
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TABLE 4

WARSAW PACT ECONOMIC AID TO
NON-COMMUNIST LDC:;

(Millions of Dollars)

(29:2)

TOTAL USSR EASTERN
EUROPE

TOTAL 20,760 14,150 0,0

1954-78 11,1S5 7,675 S,510

1979 885 580 305
1960 1,130 815 315
1981 1,345 860 485
1982 1,840 1,190 650
1983 2,120 1.440 680
1984 2,255 1,595 660

TABLE 5

STUDENTS FROM LDCs TRAINING
IN WARSAW PACT COUNTRIES

1984

TOTAL USSR EASTERN
EUROPE

TOTAL 92,P50 57.485 :35,465

North Afr ic 5,375 3.290 2.085
Sub-Sahararn Africa 30490 17,895 12,595
East Asia 205 125 so
Latin America 11,130 S.140 2.990
Middle East 31,395 16,580 14.815
South Asia 14355 11,455 2.900
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TAELE ,64

WARSAW PACT ECO0NOMIC TECHNICIANS
IN NON-COMMUNi ST LDC.-

1 9584
(29: 5)

TOTAL USSR EASTERN
EUROPE

TOTAL 1 2,960 39 . 570 :6,

North Airica 679315 10,'.9;65 5.,350
Sub Saharan Afri.ca 16,315 9,0 8 6,'5-140
E..-k_.t A sia 60 15 45
Europe 75 -,7.5
Lat i n Amer i . 1.410 21: 0
Middle East :33.110 11.365 21.745
South Asia 7 7 0 745 505
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TABLE 7

ARMS TRANSFERS eY SUPPLIER AND RECIPIENT COUNTRY
CUMULATIVE 15'79- 1983
(MILLIONS OF DOLLARS)

(:26 : 131-1 34)

SUPPLIER TOTAL WESTERN ti4ARSAw CHINA OTHER
POWERS PAiL: r

PEC T P I ENIT

Aust raI ia 1 5:30 1 ,510 2o
8o i via 205 15 1 ?IJ
Bo t .wana 0 5 Io 5
Br -iz i 1 50 0 4 7 .30
C -Ln ..k,:.ak 1 q 770 1 :7 40
China 520 .320 130 713
Fran:e 350 30
Gabon I So 110 I,
Guinea 30 20. 5_
Hon Konc - - - -

J arr a c A. - -

Jao-an 2.5,60 2..550 10
Mexico 320 130 1 90
N i ,er i a 1,125 105 200
Nora, 1 045 5 -.
Per u 1 210 )60 440 1 10
Por t u oa 1 2t60 240 C,
South A+rica 25 5 20
Su iname 15 5 10
Si tzer I and 8:30 720 1 10
Tha ii and 1 .2320 ,160 1g
Tu r. V. e 1 .865 1 ,765 1
U4S-R 4 . ::10 4, 1590 44I
Ven•zue I a 780 700 3 Q
Y u ao1 .Ia i a '0 e:0 430 1 :0

.9 a r 210 150 40 .-'o
arm i -a 260 200 10 50o

Zi mb.a be 275 L2.0 5 20 ,-,_
TOTAL 22,52.. 14, 5.5t- 5,

Note: I.Je.-tern Power-. include US, Fr.anc . UK. FPG . I t. "
iJar aw Pact includes LiSSR, Czech, Roma i P,. 1 and
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TABLE 8

STRATEGIC STOCKPI LE STATUS
,: -': :1 C0-i :-3,1 :

MATERIAL PERCENT OF G0oL

Aluminum 0.3
Ant i mon- 100.5
Asbe ot 219
Bauxite 61
Beryl i urn if
Chromijum 65
C:bal t2
:1 umbi um 2

Mar anese
Nicke l 1i
Tan tal n 2--
Ti tan ium 1
Tungster
V ana i iu
Z inc 27
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TABLE 9

SEABED DEPOSITS AND ELEMENT.:;
(45:14)

TYPE OF MATERIALS GEOLOGICAL
DEPOSIT OR ELEMENTS SETTING

Construction Pebbles, q uartz Coast and Sheli
ma t erials and carbonate

sand, shells

Placer Iron Coast and near
deposits Gold shore
(sand and Platinum
gravel Tin
containing Diamonds
heavy metals) Rare earth elements

Z i rcon i um
Ti tan ium

Hydrocarbons Petroleum Mainly passie
Gas continental margins

and certain basins

Hydrothermal ore Iron Fracture zones.
deposi ts Manganese spreading centers,

Copper certain basins
Zinc

Le ad
Silver

Manganese Manganese Deep -eB.
nodules Iron (4.000 meters)

Cobal t
N i ,k e 1

Ti tan ium
Mcl vbde num

Phosphor ite- Phosphorus Coastal l ocna. i..
Uranium continuation o+
Rare earth iand resources).
elements and nearshore,

submarine plateau

4.



TABLE 10

SEABED MINING CONSORTIA
(18:234)

CONSORTIA CONSTITIJENT ORGANIZATION COUNTRF

m ernoc Cer tre Nationale oour IExoloi ta- France
tions des Oceans
Commissariat a l"Energie Atomique France
Bureau des Recherches Geol o'gi ues France
et Minieres
Le Nickel France
Fr ance-Dunk irk France

Kennecott Bri t ish Petroleum UK
Copper Consol idated Gold Fields UK

Mi ts.ubi sh i Jamanr,
Nor anda ,.n al da
Rio Tinto-Zinc UK

Ocean DOMCO 3.a c an
Man age - I NCO Can ad a
ment Metallesellschaft FRG

Preussag FRG
Salzgi tter FR3
SEDC0 UIS

Ocean AMOCO US
Mineras 8 =Eos Kal I. Westminster Nether 1 and

Lockheed Missiles and Space iS
Corporat ion
Shell UK.Ne tn er-

1 and;s

Ocean Sun Comnan...". UC
M ri nc Uni on Mi ni er eEe 1 um
Assoc i - US Steel US
a. te.
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